Objectives: To review our experience with patients treated for anal fistula secondary to cryptoglandular disease and to determine factors that influence postoperative outcome.
vancement flap in 10.6%, and plugging in 6.7%. The rates of operative failure, postoperative incontinence, and septic complications were 15.6%, 15.6%, and 7.3%, respectively. Plugging carried the highest failure rate (83.3%) compared with fistulotomy (10.1%) (odds ratio [OR], 44.3 [95% confidence interval (CI), 8.9-221.0; PϽ.001]) and was the only independent predictor for failure after adjusting for all variables. Being older than 45 years was associated with a higher postoperative incontinence rate compared with the younger group (adjusted OR, 2.8 [95% CI, 1.0-7.7; P=.04]). High transsphincteric and suprasphincteric fistulas were predictors of incontinence compared with subcutaneous fistulas (adjusted OR, 22.9 [95% CI, 2.2-242.0; P=.009] and 61.5 [4.5-844 .0; P=.002], respectively). The only predictor of septic complications was plugging compared with fistulotomy (adjusted OR, 15.1 [95% CI, 2.3-97.7; P =.004]).
Conclusions: Fistulotomy is the preferred operation for anal fistula. Plugging is associated with the highest operative failure and septic complication rates. Incontinence was influenced more by fistula type and age rather than procedure.
Arch Surg. 2011; 146(9) :1011-1016 A NAL SEPSIS IS ONE OF THE most common benign anorectal disorders treated by surgeons. Of all patients who present with an initial perianal abscess, up to 65% will develop a chronic or recurrent anal fistula. 1 Operative intervention remains the only effective modality to treat this condition. Although the principal goal of treatment is to eradicate the fistula, it is important to preserve anal continence, minimize postoperative complications, and decrease risk of recurrence. [2] [3] [4] [5] [6] [7] [8] The anatomy of the fistula and degree of anal sphincter muscle involvement can cause a significant challenge to the surgeon. Several surgical options are currently available, including fistulotomy, fistulectomy, en-dorectal advancement flap, anocutaneous flap, fibrin glue injection, anal fistula plug, seton drainage, and ligation of the intersphincteric fistula tract (known as the LIFT procedure). [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] To date, no standardized algorithm exists to guide the care of patients with anal fistula, and the choice of operation is based on patient-related factors, the patient's surgical history, and the surgeon's experience and familiarity with the various operations.
The aims of this study were to review our experience with patients treated for anal fistula secondary to cryptoglandular disease and to determine factors that influence postoperative outcome.
METHODS
The study was approved by the institutional review board of Kaiser Permanente Southern California. A retrospective review was conducted of all patients who underwent surgical inter-
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vention for anal fistula from October 1, 2003, through December 31, 2008. All operations were performed by a single colon and rectal surgeon (M.A.A.) at Kaiser Permanente Los Angeles Medical Center, a regional tertiary referral center. Exclusion criteria were age younger than 18 years, noncryptoglandular fistula (ie, fistula due to inflammatory bowel disease, human immunodeficiency virus, malignant neoplasm, radiotherapy, and obstetrical trauma), and rectovaginal or rectourethral fistula. The outpatient and inpatient electronic medical records were reviewed, and the abstracted data included demographics; surgical history; type of fistula; number of fistula tracts; baseline continence; type of procedure performed; postoperative complications, including septic complications and incontinence; and recurrence. Fistulas were classified according to anal sphincter involvement as subcutaneous (no sphincter), intersphincteric (internal sphincter), low transsphincteric (Ͻ50% of external sphincter), high transsphincteric (Ն50% of external sphincter), or suprasphincteric (above the entire external sphincter). A horseshoe fistula was diagnosed when 2 fistulous tracts were present in both ischioanal fossae with 1 internal opening in the midline. Preoperative endoanal ultrasonography was performed preoperatively in patients with persistent or recurrent anal fistula after prior interventions and in patients with multiple external fistula openings. Because this study was limited to patients with anal fistula secondary to cryptoglandular disease, all internal openings were at the level of the dentate line. The continence level was assessed and documented preoperatively and postoperatively in all patients. If present, incontinence was qualified as gas or stool incontinence. Patients who had both symptoms were listed under the more severe of the 2 symptoms (stool incontinence). Operative interventions were fistulotomy (laying open the fistula with curettage of the tract), transanal endorectal advancement flap, and anal fistula plugging (Surgisis AFP; Cook Surgical, Inc, Bloomington, Indiana). A noncutting seton was initially placed in all patients who underwent a transanal endorectal advancement flap or the placement of the anal fistula plug. On average, the noncutting seton remained in place for 2 months and was removed at the time that the transanal endorectal advancement flap or the anal fistula plug was placed. Outcomes assessed were rates of operative failure, postoperative incontinence, and postoperative septic complications. Operative failure was defined as persistence or recurrence of symptoms within 6 months of intervention. Postoperative septic complications were defined as wound cellulitis or abscess that required antibiotics and/or surgical drainage. For univariate analyses, we applied contingency table analysis to test for an association between the predictor variable and the outcome of postoperative failure, incontinence, or sepsis. Predictor variables analyzed were age (categorized as Յ45 or Ͼ45 years), sex, previous operation for anal fistula, fistula type, number of fistula tracts, horseshoe fistula, and intervention type. The likelihood of each of these outcomes was estimated by applying multivariable logistic regression models and adjusting for preoperative variables in a forced model. Odds ratios (ORs) with 95% confidence intervals (CIs) were calculated. All P values were 2-tailed, and PϽ.05 was the criterion for statistical significance on final multiple regression models. All analyses were performed using commercially available software (SPSS, version 15.1; SPSS, Inc, Chicago, Illinois).
RESULTS
One hundred seventy-nine patients underwent an anal fistula operation during the study period. Table 1 summarizes their characteristics. The median age was 45 years with a predominance of male patients (79.3%). In all, 59.8% of patients had undergone previous operations to treat anal sepsis (median number of operations, 2). Baseline stool or gas incontinence symptoms were seen in 7.3% of patients. Most of the patients (94.4%) had a single fistula. A low transsphincteric fistula was the most common type (46.9%), and a suprasphincteric fistula was present in 6.1% of patients. A horseshoe configuration was noted in 18 patients (10.1%).
Fistulotomy was performed in 82.7% of patients ( Table 2 ). The median follow-up was 53 days (range, 6 days to 40 months). In 28 patients (15.6%), the operative intervention failed. Of these 28 patients, persistence of disease was apparent in 20 within 1 month of the intervention and in 8 within 1 to 6 months. New postoperative incontinence was noted in 15.6% of patients (stool incontinence in 10.6% of patients and gas incontinence in 5.0%). P=.004]). Finally, only the patients with single fistulas had postoperative sepsis; the 10 patients with multiple fistulas never had postoperative sepsis, and the variable was not included in the adjusted model.
COMMENT
Treating anal fistula remains a challenge because of the anatomical location of the disease and the potential risks of postoperative stool incontinence and septic complications. Although the primary objective of operative intervention is to heal the fistula, equally important is the morbidity of the procedure. Fistulotomy remains one of the most commonly performed operations for anal fistula with a reported success rate ranging from 87% to 94%. 2, 4, 5, 7, 9, 10, 20 Fistulotomy entails the division of a various degree of anal sphincter muscle, putting the patient at risk for postoperative incontinence, adversely affecting the patient's quality of life. Postoperative incontinence has been noted in 6% to 40% of patients who undergo fistulotomy. 2, [4] [5] [6] [7] 20, 21 This finding has prompted surgeons to identify the subgroups of patients who are at an increased risk of developing postfistulotomy incontinence and to offer such patients sphincter-preserving operations. Patients who are predisposed to incontinence include patients with baseline incontinence, those with a history of anal operations, women with anterior-based fistulas, and patients with horseshoe fistulas or high tracts involving a significant amount of sphincter muscle. 5,7-9,22,23 Several sphincterpreserving operations are currently available to treat such patients, including the transanal advancement flap, fibrin glue injection, anal fistula plugging, and the LIFT procedure. [11] [12] [13] [14] [15] [16] [17] [18] [19] [24] [25] [26] [27] [28] [29] [30] Although early results with fibrin glue injection appeared promising, several large studies including a prospective clinical trial from St Mark's Hospital in London, England, showed a low success rate of 14%. 13, [27] [28] [29] The LIFT procedure was recently introduced with encouraging short-term success rates ranging from 57% to 94%, but the long-term results of this technique are still unknown. [17] [18] [19] During our study period, all patients were treated with fistulotomy or 2 other sphincter-preserving techniques, the endorectal advancement flap and anal fistula plug-ging. We achieved the highest operative success with fistulotomy and the endorectal advancement flap. The anal fistula plug was associated with the lowest success. The Abbreviations: AOR, adjusted odds ratio (OR); CI, confidence interval; ellipses, not applicable. a Includes the 166 patients who did not have baseline incontinence. .004
Abbreviations: AOR, adjusted odds ratio (OR); CI, confidence interval; ellipses, not applicable. a Subcutaneous fistulas were not included in the model because there was no postoperative sepsis in that group.
ARCH SURG/ VOL 146 (NO. 9), SEP 2011 early experience with the anal fistula plug was very promising, but more recent studies have shown success rates from 20% to 34%, which are consistent with our results. 9, 14, 15, 25, 26, 30 Two retrospective studies and 1 randomized prospective study compared anal fistula plugging with endorectal fistula in patients with transsphincteric fistulas. 25, 26, 30 In all 3 studies, the endorectal advancement flap had a better outcome with a success rate of 62% to 88% compared with the 20% to 34% seen with the plug. In our study, 16.7% of patients treated with fistula plugging experienced closure of their fistula compared with 84.2% of patients who underwent endorectal advancement flap. Furthermore, fistula plugging was associated with the highest rate of postoperative septic complications. Postoperative fecal incontinence developed in 28 patients (15.6%) who did not have prior baseline incontinence. Being older than 45 years and having high transsphincteric and suprasphincteric fistulas were independent predictors of postoperative fecal incontinence. These findings can be explained physiologically as loss of muscle tone due to aging or loss of muscle mass due to surgical intervention, both which would affect continence level. Horseshoe fistula was associated with a higher risk of postoperative incontinence in univariate analysis but was not an independent risk factor when adjusting for all other variables. Two studies on horseshoe anal fistula reported postoperative incontinence rates of 21% to 29%. 22, 23 Finally, there are several limitations to our study. It is retrospective in nature, and the patients were not randomized to the various operative interventions. The choice of operation was driven by the surgeon's judgment of what would potentially close the fistula with the least postoperative morbidity, based on the patient's surgical history, fistula anatomy, body habitus, and baseline continence level. Most of the patients underwent fistulotomy, and a sphincter-preserving operation was offered when the patient was perceived to be at higher risk for incontinence. Thus the transanal advancement flap and the anal fistula plug were used in a smaller number of patients. All of these factors can introduce bias. A significant number of the patients (59.8%) had anal fistula surgery before referral to our tertiary care center. Therefore the results of our study need to be interpreted within the contest of these limitations.
CONCLUSIONS
The surgical treatment of anal fistula is a balancing act aimed at eradicating disease, preserving continence, and limiting the morbidity of intervention. In this study, the scales seem to support fistulotomy compared with the other procedures. Anal fistula plugging was associated with the highest operative failure and persistence of disease when compared with fistulotomy and endorectal advancement flap. Furthermore, plugging was associated with the highest postoperative septic complication rate. Patients with high transsphincteric or suprasphincteric fistula and those older than 45 years were at higher risk of developing postoperative incontinence. These findings can potentially guide the future care of patients with anal fistula and help the surgeon with the choice of operation for an individual patient. 
